Effect of halothane on neuronal excitation in the superficial dorsal horn of rat spinal cord slices: evidence for a presynaptic action.
The action of the volatile anaesthetic halothane on optically recorded neuronal excitation in juvenile rat spinal cord slices was investigated. Prolonged neuronal excitation lasting approximately 100 ms was evoked in the superficial dorsal horn after single-pulse dorsal root stimulation that activated both A- and C-fibres. Halothane depressed the neuronal excitation in a concentration-dependent manner (IC(50) 0.21 mm, I(max) 28%). In Ca(2+)-free solution, dorsal root stimulation induced excitation with a short duration of several tens of milliseconds, in which the excitation of the postsynaptic component was largely eliminated. Under these conditions, halothane also depressed the excitation concentration-dependently (IC(50) 0.46 mm, I(max) 60%). Most of the suppression occurred within 5 min of halothane application, and the effect of halothane was fully reversible upon washout of the anaesthetic. Application of bicuculline and strychnine or picrotoxin, or reduction of extracellular Cl(-) concentration ([Cl(-)](o)), had no effect on halothane inhibition. Applications of K(+) channel blockers tetraethyl ammonium, 4-aminopyridine, Cs(+) or Ba(2+) either had no effect or augmented the inhibitory effect of halothane. On the other hand, the degree of inhibition by halothane was found to be dependent on [K(+)](o); the higher [K(+)](o), the larger the depression. In addition, decreases in [Na+]o and [Mg(2+)](o) reduced the excitation similar to that of halothane treatment, and the degree of halothane inhibition became larger with lower [Mg(2+)](o). These results lead to a hypothesis that halothane suppresses the excitation of presynaptic elements by inhibiting presynaptic Na(+) channels by shifting the steady-state inactivation curve in the hyperpolarizing direction.